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[3] $\mathcal{R};\mathcal{R}[f(s)](x)=\int_{-\infty}^{\infty}\frac{x^{s}}{\Gamma(1+s)}f(s)ds$
$\frac{d^{a}}{dx^{a}}\mathcal{R}[f(s)](x)=\mathcal{R}[\tau_{a}f(s)](x)$ , $\tau_{a}f(s)=f(s+a)$ ,
$f(s)$ discrete delta
potential $\sum_{n}c_{n}\delta_{a_{n}},$ $\delta_{c}=\delta(c-s)$ ,
$\mathcal{R}[\delta_{c}]$ ( ) Borel $\mathcal{B}$ ([1])
$\mathcal{R}[\delta_{c}]=\mathcal{B}[x^{c}]$
$c$ $\mathcal{R}[\delta_{c}]$
$\mathcal{R},$ $B$ $\mathcal{R}+,$ $B_{+}$
$Z$ discrete delta potential
Schwartz $\mathcal{R}_{+}$
1 $\mathcal{R}$









$\mathcal{R}[f(s)](x)=\mathcal{L}[\frac{f(s)}{\Gamma(1+s)}](\log x)$ , $x=e^{t}$
$x$ $x$ $\mathbb{C}\backslash \{x|\Re x<$
$0\}$ $\mathbb{C}^{\cross}$
$\mathcal{R}[f]$ ( Miksinski )
$x\geq 0$
( )
$\mathcal{R}$ $\frac{d^{a}}{dx^{a}}$ ( $a$ )
$\frac{d^{a}}{dx^{a}}\mathcal{R}[f(s)](x)$
$= \int_{-\infty}^{\infty}\frac{\Gamma(1+s)x^{s-a}}{\Gamma(1+s-a)\Gamma(1+s)}f(s)ds$
$= \int_{-\infty}^{\infty}\frac{x^{t}}{\Gamma(1+t)}f(t+a)dt$ , $t=s-a$ ,




$f(s)$ $g(s)e^{-ts^{2}},$ $t>0$ $g(s)$
Cauchy (1)
36








$f(s)$ $\sim$ $\geq c$ $s>c$ $s<c$ $0$
$\frac{1}{h}(\int_{-\infty}^{\infty}\frac{x^{s}}{\Gamma(1+s)}f(s+h)ds-\int_{-\infty}^{\infty}\frac{x^{s}}{\Gamma(1+s)}f(s)ds)$
















$g_{+}(x)=\{\begin{array}{ll}g(x) x\geq 00 x<0\end{array}$
$\mathcal{R}_{+}$
$\mathcal{R}_{+}[f(s)](x)=\int_{-\infty}^{\infty}\frac{(x^{s})_{+}}{\Gamma(1+s)}f(s)ds$ (5)

























$\mathcal{B}^{-1}[t^{c}](x)=\Gamma(1+c)x^{c}$ , $\mathcal{B}^{-1}[\log t]=\log x-\gamma$
3([1]) $x^{c}$ $\log x$ Borel
$B[t^{c}]= \frac{x^{c}}{\Gamma(1+c)}$ , $\mathcal{B}[\log t]=\log x+\gamma$ (8)
$\backslash$R$\grave$


















$1\in Z$ 1 $\cdot X=X+2\pi i$
$\Lambda 4$ Galois $Z$ Galois
(9)
2
$\mathcal{R}[\delta_{c}]=\mathcal{B}[x^{c}]$ , $\mathcal{R}_{+}[\delta_{c}]=\mathcal{B}_{+}[x^{c}]$ (10)
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(10) $\delta_{c},$ $c\in \mathbb{C}$ $\mathcal{R}$ $x^{c},$ $c\in \mathbb{C}$
$\delta_{c}$
$\sum_{n}V(c_{n})\delta_{c_{n}}$
( $\{c_{n}\}$ )discrete delta potential
2 $f(x)= \sum_{n=0}^{\infty}c_{n}x^{n}$ Taylor
$f(x)= \mathcal{R}[\sum_{n=0}^{\infty}n!c_{n}\delta_{n}](x)$






$x^{c}$ $\log x$ $\log x=t$
$t$ $e^{ct},$ $c\in \mathbb{C}$
vector
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$P( \frac{d}{dx})\mathcal{B}[(1-\lambda_{i}\zeta)^{-k}]=0$ , $k\leq n_{i}$ (13)
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$a$ $\mathcal{B}[\zeta^{ka-m}(1-\lambda_{i}\zeta^{a})^{-k}](x),$ $m\in N$ ,
$m$ 1 $a$ $\frac{q}{p}$ 1
$m=1,$ $\ldots,$ $q$ (\S 6)
$\{0<x<\infty\}$




















2. $G(L)=Z\omega\oplus Z\psi$ .
2 2 $\omega,$ $\psi$
$\mathbb{R}$ 1
$L$
$L=P( \frac{d^{\alpha}}{dx^{\alpha}}),$ $P(X)= \sum_{k=0}^{m}c_{k}X^{k},$ $G(L)=Z\alpha$ , (19)
$L=Q( \frac{d^{\omega}}{dx^{\omega}}, \frac{d^{\psi}}{dx^{\psi}})$ , (20)
$Q(X, Y)= \sum_{j+k\leq m}c_{j,k}X^{j}Y^{k},$
$G(L)=Z\omega\oplus Z\psi$ ,








$\frac{d^{\omega}}{dx^{\omega}}v_{\omega,\psi;\mu,\nu}=\mu v_{\omega,\psi;\mu,\nu},$ $\frac{d^{\psi}}{dx^{\psi}}v_{\omega,\psi;\mu,\nu}=\nu v_{\omega,\psi;\mu,\nu}$ (22)
$u_{\alpha;\lambda},$ $v_{\omega,\psi;\mu,\nu}$
$P( \frac{d^{\alpha}}{dx^{\alpha}})u_{\alpha;\lambda}=P(\lambda)u_{\alpha;\lambda}$ ,
$Q( \frac{d^{\omega}}{dx^{\omega}}, \frac{d^{\psi}}{dx^{\psi}})v_{\omega,\psi;\mu,\nu}=Q(\mu, \nu)v_{\omega,\psi;\mu,\nu}$
$Ly=Cy$ $\lambda$ $P(\lambda)=C$ , $\mu,$ $\nu$
$Q(\mu, \nu)=C$
$y=\mathcal{R}[h(s)]$ $\frac{d^{a}}{dx^{a}}\mathcal{R}[h(s+a)]$ $u_{\alpha;\lambda}=\mathcal{R}[h_{\alpha;\lambda}]$ ,
$v_{\omega,\psi;\mu,\nu}=\mathcal{R}[h_{\omega,\psi;\mu,\nu}]$
$h_{\alpha,\lambda}(s+\alpha)=\lambda h_{\alpha,\lambda}(s)$ , (23)




$h_{\alpha;\lambda}(s)=e^{cs}h(s)$ ; $e^{c\alpha}=\lambda,$ $h(s+\alpha)=h(s)$ ,
(24) (25)



























$\mathcal{R}_{+}[e^{cs}]$ ( ) Gauss
([4])
$A,$ $B>0$ $|h(s)|\leq Ae^{B|s|^{3}}$




$F_{4}=\{h(s)e^{-as^{4}}|h(s)\in H_{3}$ , for some $a>0\}$




4 $T:\tilde{F}_{4}arrow \mathbb{C}$ $\mathcal{R}_{+}[T]$
$\mathcal{R}_{+}[T](g(x))=T(\mathcal{R}^{\dagger}[g])$ (26)
$\mathcal{R}_{+}[T]$ G4
5 $\mathbb{R}$ $u$ $T_{u}(f)= \int_{-\infty}^{\infty}u(s)f(s)ds$
F4
$\mathcal{R}_{+}[u]=\mathcal{R}_{+}[T_{u}]$
$|u(s)|\leq Me^{C}$ 3 $T_{u}$ $u=e^{cs}$
$\mathcal{R}_{+}$
48
$|u(s)|\leq Me^{C|s|}$ $u(s)e^{-ts^{2}},$ $t>0$ $\mathcal{R}_{+}$
(1) G4
$\lim_{tarrow 0}\mathcal{R}_{+}[u(s)e^{-ts^{2}}]=\mathcal{R}_{+}[u(s)]$
$|u(s)|\leq Me^{C}$ (1) (










$\{x|P(x)=0\}\cross C^{\infty}(\mathbb{R}/\alpha Z)$ ,
( (19)),
$\{(x, y)|Q(x, y)=0\}\cross F(\mathbb{C}/(\omega Z\oplus\psi Z))$
( (20)) $F(\mathbb{C}/(\omega Z\oplus\psi Z))$
Borel
$\mathcal{B}[e^{as}](x)=J_{0}(i\sqrt{2ax}),$ $J_{0}$ $0$- Bessel
$\mathcal{B}[f](x)=\int_{-\infty}^{\infty}J_{0}(\sqrt{-4\pi ixs}\mathcal{F}[f](s)ds$,



























\S 3 dsicrete delts potential $\mathcal{R}$
$\frac{d^{n\alpha}}{dx^{n\alpha}}\neq(\frac{d^{\alpha}}{dx^{\alpha}})^{n}$
$e_{\alpha,\lambda;m}\neq e_{n\alpha,\lambda^{n};m}$
$\alpha$ $n\alpha+m\geq 0,$ $n=1,2$ , . . .
$m=-1$ , . . . $,$ $-\alpha$ $e_{\alpha,m,\lambda}(x),$ $m=-1,$ $\ldots,$ $-\alpha$
(22) $\alpha$




























$v_{\alpha,m;\lambda},$ $v_{\alpha,m;\lambda:2},$ $\cdots,$ $v_{\alpha,m;\lambda:k}$
$V_{\alpha,m;\lambda:k}$ 1 $\cdot v=\tau_{\alpha}v$ $V_{\alpha,m;\lambda:k}$ $Z$
1 $\cdot v$ Jordan block
3











1, . . . $q$
( )
$H_{\alpha,m}$ $\Re\alpha>0$ $\mathcal{B}[s^{k\alpha-m}(1-\lambda s^{\alpha})^{-1}](x)\in$
$H_{\alpha,m}$ $m\neq m’$ $\mathcal{B}[s^{k\alpha-m}(1-\lambda s^{\alpha})^{-1}](x)\not\in$
$H_{\alpha,m’}$
3 $\alpha$ $H_{\alpha,m}$
$(f(x), g(x))= \frac{\alpha}{2\pi}\int_{-\pi/\alpha}^{\pi/\alpha}f(e^{2\pi i\theta})g(e^{-2\pi i\theta})d\theta$
(21)











$4_{\text{ }}H_{m,\alpha}$ $\frac{d^{\alpha}}{dx^{\alpha}}$ 1
$\frac{d^{\alpha}}{dx^{\alpha}}=A_{+}x^{-\alpha}=x^{-\alpha}A_{-}$ . (29)
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$e_{\alpha,-m;\lambda}\in H_{\alpha,m}$ $H_{\alpha}= \sum_{m}H_{\alpha,m}$
$\frac{d^{\alpha}}{dx^{\alpha}}$
8 Discrete delta 1 otential




























$\sum_{n=1}^{\infty}\lambda^{-n}\delta^{1-n}$ $| \frac{d^{n}f}{dx^{n}}(0)|<Ca|^{n},$ $a<|\lambda|$
$D$ $x$-
55
$\lambda_{n}$ , $\phi_{\lambda_{n}}(x),$ $n\in N$ Geen $G$
$\frac{\partial}{\partial t}U(t, x)+DU(t, x)=0$ ,
$f(x)= \sum_{n}c_{n}\phi_{n}(x)$ $U(t, x)=$
$\sum_{n}c_{n}\phi_{n}(x)e^{-\lambda_{n}t}$ $\mathcal{R}_{+}[P_{\lambda_{n}}]$
$U(t, x)_{+}+ \sum_{m=1}^{\infty}\lambda^{-m}(\sum_{n=1}^{\infty}\phi_{n}(x))\delta^{1-m}=U(t, x)_{+}+\sum_{m=1}^{\infty}G^{m}\phi(x)\delta^{1-m}$
test
$\sum_{m=1}^{\infty}G^{m}\phi(x)\delta^{1-m}$ $t$ $x$-
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